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PENDING CLAIMS AFTER ENTRY OF PRELIMINARY AMENDMENT 



1 . An apparatus for coating metal strip with laminate, the metal strip adapted to 
be fed through the apparatus, co*qiprising: 
a support frame; 

top and bottom carriages earned by the support frame and movable relative to the 
support frame towards and away from e^ch other, the top and bottom carriages supporting top 
and botto m roller coate rs, respectively, thescarriages being movable towards each other to a 
close position pinch the metal strip therebetween for application of laminate and away from 
each other to a spread position facilitate loadingsof metal strip; 

at least one top fluid actuator and at least cme bottom fluid actuator supported by the 
support frame and acting on the top and bottom carriates, respectively; 

a fluid control having a pressurized input, the fluid control being operatively 

the to top and bottom cylinders, the fluid contM being operable to selectively 
ler coaters towards or away from each other; and 
uid connection between the top fluid actuator and the bb^ttom fluid actuator, 
top and bottom carriages are movable upwardly and dov^^ardly in unison when 
bottom carriages are in the close position. 




2. The apparatus of claim 1 wherein the further comprising at leasr 
spring opposing the top and bottom fluid actuators biasing the top and bottom C£ 
one of the close and spread positions. 
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3. The apparatus of claim 2 wherein the at least one return spring is connected 
between the top and bottom carriages in a state of tension, wherein the at least one return 
spring biases the top and bottom carriages to the close position. 

4. The apparatus of clahn 3 wherein pressurization of the fluid connection 
between the top and bottom fluid acti^tors drives the top and bottom carriages to the spread 
position. \ 

5. The apparatus of claim 1 wnerein the top and bottom fluid actuators comprise 
a common cylinder housing mounted to the\upport frame, the top and bottom fluid actuators 
having top and bottom pistons acting on the top and bottom carriages, respectively, the top 
and bottom pistons sliding in the common cylinder housing with a common chamber formed 
between the top and bottom pistons, pressurizatioh of the common chamber driving the top 
and bottom pistons apart to position the top and bottom carriages in the spread position. 

6. The apparatus of claim 5 wherein the fl\iid control comprises a valve having a 
first position connecting the common chamber with the Vressurized input and a second 
position connecting the common chamber with an exhausM)ort. 

le apparatus of claim 6 wherein the valve further includes a third position 
thi common chamber from both of the exhaust p^rt and the pressurized input. 

8. The apparatus of claim 1 wherein the top and bottom fluid actuators are 
siW)orted by tne support frame and connected to the top and bottomVarriages, respectively, 
eaclvfluid actuator comprising a housing defining a control chamber and a piston actuator 
aly dispoped in the control chamber and dividing the control chamb^ into upper and 
/ V lower Ipressure compartments; further comprising: \ 
/ ' \ y a first conduit fluidically connecting the upper and lower compartments of the top and 
Dottom fluid actuators, respectively; and \ 

a second conduit fluidically connecting the lower and upper compartmems of the top 
and bottom fluid actuators, respectively. \ 



X Midahly 
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9. The apparatus of claim 8 wherein the housings of the top and bottom fluid 
actuators are affixed to the top and bottom carriages, respectively, and wherein the pistons are 
affixed to the support firame, whereB^y the pistons are stationary and the housings are 
movable. 

10. The apparatus of claim 1 wherein, each of the roller coaters includes: 
an applicator roll contacting the metal strip at a first contact point while in the 

engaged position for support thereby, the applicator roll adapted to receive and apply 
laminate, the applicator roll adapted to drivern^bout a predetermined axis of rotation by^the 
metal strip while in the engaged position; and 

a pair of supports engaging the applicatoiYoll in the engaged position at second and 
third contact points, the first, second and third contact points being located at different 
angular positions about the predetermined axis to cahy the applicator roll therebetween. 

1 1 . The apparatus of claim 10 wherein the roller coaters are movable apart from 
each other from the engaged position to a disengaged positions wherein the metal strip is not 
pinched to facilitate loading of metal strip, the upper rollem:oater further comprising: 

support means for supporting the bottom of the applr^ ator roll and retaining the 
applicator roll in the upper roller coater. 



12. ^he apparatus of claim 1 1 wherein the support meipis is two sets of support 
arms, each;^t/being spaced apart along the predetermined axis, th\e arms of each set defining 
foufBTand fiflfh contact points spaced at an angular spacing about to\the predetermined axis 



for holding t 
to allow 




e bottom of the roller coater, one arm of each set being ipovable fi-om the other 
for removal of the applicator roller. 



13. The apparatus of claim 12 wherein each roller coater furtheV comprises 
ing spring loaded stops engaging the axial ends of the applicator roll fl^r axial retention 
of the applicator roll. 



14. The apparatus of claim 12 wherein the apparatus includes a manirold for 
supplying laminate to the applicator roll, wherein each^oUer coater further includeV 

at least one applicator head having an inlet connected to the manifold for receiving 



A3 



fn ce Appfn. of: John A. Obermark 
Application No.: 10/077,217 



laminate, a longitudinal outlet, and a redessed surface closely receiving the outer peripheral 
surface of one of the support rolls, the imet communicating l2Lminate to the outlet for 
application of laminate to the support roUVthe longitudinal outlet being defined in the 
recessed surface and extending substantially across the axial length of the support roll for 
applying laminate to the support roll, wherein the support roll contacts the applicator roll 
along a laminate transfer line parallel with tli^p predetermined axis for application of laminate 
to the applicator roll. 

15. The apparatus of claim 14, furttter compnsmg: 

a control valve having a pressurized inpmt of laminate and at least two different 
positions corresponding to different output flows 

a manifold cormecting the output flow of ^e control valve to the at least one head; 

and 

means for modulating the valve between thA at least two different positions to set an 
application rate of the controlled amount of laminate^ the modulating means being 
controllable to change the application rate. 



An I 



IS for coating metal strip with 
is, comprising: 



linate, the metal strip adapted to 



16. 

be fed throng 
a^ 

top and bottom jtarriages carried by the support frame ind movable relative to the 
port^frame towardaand away from each other, the top and bqttom carriages supporting top 
, roller coa/ers, respectively, the carriages being movaole towards each other to a 
pinch /he metal strip therebetween for application oif laminate and away from 
spread position facilitate loading of metal strip; 
^of top fluid actuators supported by the support frame dp opposite sides of the 
and acting on the top carriage; 
pair of bottom fluid actuators supported by the support fram^ of opposite sides of 
the bottom carriage and acting bottom carriage; and 

a fluid control having a pressurized input, the fluid control beinA operatively 
connected to the to top and bottom cylinders, the fluid control being operable to pressurize 
the top fluid actuators and the bottom fluid actuators driving the top and bottom roller coaters 
toward the spread position; 
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a fluid connection between the topVluid actuator and the bottom fluid actuator, 
wherein the top and bottom carriages are movable upwardly and downwardly in unison when 
the top and bottom carriages are in the close position; and 

retum springs on opposite sides of the\top and bottom carriages biasing the top and 
bottom carriages to the close position. 

17. The apparatus of claim 16 where^i the retum springs are connected between 
the top and bottom fluid actuators in a state of ten|^ion, wherein the retum springs biases the 
top and bottom carriages to the close position. 



18. The apparatus of claim 16 wherein p^rs of one of the top fluid actuators and 
one of the bottom fluid actuators comprise a common cylinder housing mounted to the 
support frame, the top and bottom fluid actuators having top and bottom pistons acting on the 
top and bottom carriages, respectively, the top and bottom pistons sliding in the common 
cylinder Mousing with a conmion chamber formed between the top and bottom pistons, 
pressuri^tibft ot the common/ChAmber driving the top ai\d bottom pistons apart to position 
vthe top W^ttogr capiag^f^n tpe spread position. 



19./ The appeuratus of claim 18 wherein the fluid Control comprises a valve having 
first itfbsition connecting the iommon chamber with the preiBsurized input and a second 

^he apparatus of claim 19 wherein the valve further includes a third position 
common chamber from both of the exhaust poif and the pressurized input. 




In apparatus for coating metal strip with laminate, \he metal strip adapted to 
be fed through the apparatus, comprising: 
a support frame; 

top and bottom roller coaters carried on the support frame, adapted to pinch the metal 
strip therebetween in an engaged position, each of the roller coaters including: 

an applicator roll contacting the metal strip at a first contact point while in the 
engaged position, the applicator roll adapted to receive and apply laminate, the 
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applicator roll adapted to driven abbut a predetermined axis of rotation by the metal 
strip while in the engaged position;\and 

a pair of discrete supports engaging the applicator roll in the engaged position 
at second and third contact points, the first, second and third contact points being 
located at different angular positions about the predetermined axis such that the 
applicator roll is carried without joumalling of the applicator roll in bearings. 

22. The apparatus of claim 21 wherein the roller coaters are movable apart from 
each other from the engaged position to a diseiJgaged positions wherein the metal strip is not 
pinched to facilitate loading of metal strip, the upper roller coater further comprising: 

support means for supporting the bottom\of the applicator roll and retaining the 
applicator roll in the upper roller coater. 

23. The apparatus of claim 21 wherein )fhe applicator roll is not physically 
connected to any part of the apparatus. 

24. > The4pparatus of claim 21 wherein thfe apparatus includes a manifold for 
supplying flamm^e to each of the applicator rolls, wherein each roller coater further includes: 

\ at least one applicator head having an inlet comiected to the manifold for receiving 

iWinate, an outlet, ana a recessed surface closely receiving the outer peripheral surface of 
lfoe*fipplicirtor roll, the ftnlet communicating laminate to the outlet for application of laminate 
y^to l^e applic^or roll, tne outlet being defined in the recessed surface and extending 



across at least a portion of the applicator roll for applying laminate to the 



for ] 



The apparatus of claim 24 wherein the at le^t one applicator head is movable 
relative to the frame, further comprising a spring mechanisip biasing the recess of the 
applicator head against the applicator roll. 

26. The apparatus of claim 24, further comprisina: 

a control valve having a pressurized input of laminatejand at least two different 
positions corresponding to different output flows; 
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a manifold connecting the output flow of the control valve to the at least one head; 



and 



means for modulating the valve between the at least two different positions to set an 
application rate of the controlled amount of lai^inate, the modulating means being 
controllable to change the application rate. 

27. The apparatus of claim 24 whereiW the applicator head of the top roller coater 
includes support means for supporting the bottoi^ of the applicator roll and retaining the 
applicator roll against the action of gravity. 

28. The apparatus of claim 24 further opmprising a contact roll mounted to the at 
least one applicator head engaging the applicator r^ll to position the applicator roll in the 
recess of the at least one applicator head. 



29. The apparatus of claim 24 wherein thlp at least one applicator head comprises a 
plurality of applicators heads across the applicator ro|l, each applicator head applying 
laminate to a different section of the applicator roll. 





30. (The ^iippa atus of claim 24 wherein the applicator roll comprises a rubber 
,er coating ac apted to receive laminate frorr^the at least one applicator head and 
te to the meml 



strip. 



lie apparatus of claim 21 wherein the discrete supports are provided by first 
upport rolls. 

le apparatus of claim 31 wherein sets of skid first and second support rolls 
ffe provided at opposing ends of the applicator roll, the first and second support rolls being 
received in cylindrical recess at opposing ends of the applicator roll. 



33. The apparatus of claim 21 wherein the laminate is a lubrication suitable for 
lubrication of a press machine, the apparatus being situated upstream of the press machine 
lubricating the metal strip prior to reaching the press machine 
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34. An apparatus for coating metal strip with laminate, the metal strip adapted to 
be fed through the apparatus, comprising: 
a support frame; 

at least one roller coater carried on th)e support frame, adapted to engage the metal 
strip in an engaged position, the roller coater mcluding: 

an applicator roll contacting the matal strip at a first contact point while in the 
engaged position, the applicator roll adapted to receive and apply laminate, the 
applicator roll adapted to driven about a predetermined axis of rotation by the metal 
strip while in the engaged position; and 

a pair of discrete supports engaging thfe applicator roll in the engaged position at 
second and third contact points, the first, second and third contact points being located 
at different angular positions about the preaetermined axis such that the applicator roll 
is carried without joumalling of the applicator roll in bearings. 



35. The apparatus of claim 34 wherein the\ipplicator roll is not physically 
connected to any part of the apparatus. 

36. The appan tus of claim 34 wherein the apmratus includes a manifold for 
imat^K) the applicator roll, wherein the at leist one roller coater further 

least one applidator head having an inlet connectecnto the manifold for receiving 
latjs, an outlet^jind a recessed surface closely receiving tile outer peripheral surface of 
the adnKcat^ roll, me inlet commimicating laminate to the outflet for application of laminate 

'^ap^jJic^tor r^ill, the outlet being defined in the recessed surface and extending 
sub/temtiaMV acroj4 at least a portion of the applicator roll for app|ying laminate to the 
applicator roflfy 




37. The apparatus of claim 36 wherein the at least one applicator head is movable 
relative to the frame, fiirther comprising a spring mechanism biasing i(ie recess of the 
applicator head against the applicator roll. 

38. The apparatus of claim 36, fiirther comprising: 
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a control valve having a pressurized iijput of laminate and at least two different 
positions corresponding to different output fldtws; 

a manifold connecting the output flow \>f the control valve to the at least one head; 

and 

means for modulating the valve betweeh the at least two different positions to set an 
application rate of the controlled amoimt of lanfinate, the modulating means being 
controllable to change the application rate. 

39. The apparatus of claim 36 wherejin the applicator head includes support means 
for supporting the bottom of the applicator roll ^d retaining the applicator roll against the 
action of gravity. 

40. The apparatus of claim 36 flirtheil comprising a contact roll mounted to the at 
least one applicator head engaging the applicatoqroU to position the applicator roll in the 
recess of the at least one applicator head. 



41. 

plurality o; 
laminate to 



The appaigtjis of claim 36 whereinlthe at least one applicator head comprises a 
s heads across the applicatoru-oU, each applicator head applying 
nt section of the applicator roll! 




r42 

material oute: 
carry laminat 



appalatus of claim 36 wherein thd applicator roll comprises a rubber 
apted to receive laminate fro^ the at least one applicator head and 
1 strip. 



43. The apparatus of claim 34 wherein the discrete supports are provided by first 
and second support rolls. 



44. The apparatus of claim 43 wherein sets of said first and second support rolls 
are provided at opposing ends of the applicator roll, the first Wnd second support rolls being 
received in cylindrical recess at opposing ends of the applicator roll. 



45. The apparatus of claim 43 wherein the laminati is a lubrication suitable for 
lubrication of a press machine, the apparatus being situated upstream of the press machine 
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lubricating the metal strip prior to reaching the press machine. 



46. An apparatus for coatmg met£d strip with laminate, the metal strip adapted to 
be fed through the apparatus, comprismg: 

at least one roller coater havingW applicator roll for rotation about a first axis and a 
plurality of dispensing heads, the applic^or roll being adapted to receive and apply laminate 
to metal strip, the dispensing heads supplying a controlled amount of laminate to the 
applicator roll; 

a control valve having a pressurized kiput of laminate and at least two different 
positions corresponding to different output flcfevs; 

a manifold connecting the output flow of the control valve to each of the dispensing 
heads; and 

means for modulating the valve between tfte at least two different flow regulating 
positions to set an application rate of the controlledWnount of laminate; the modulating 
means^eing controllable toy^ange the application ra(e. 

>47.\ T4ie apparatus bf claim 29 wherein the c^uitrol valve is an electrically actuated 
solenoid valVe haj/ing open an\j closed positions, and the\fiodulating means is an electronic 
contr^i^CTi^ electrical commxmication with the solenoid va\ve. 





Daratus of claim 29 wherein the manifoldcomprises separate fluid lines 
connectiftig th^outpu/flow of the control valve to each of the dispensing heads, respectively, 
further compri^fegshut-off valves in each of the fluid lines, the shm-off valves having on and 
off states for selectively applying laminate to the head such that selected heads can be 
operated. 



49. The apparatus of claim 32 wherein the electronic controUef compensates for 
the heads which are turned to the off state. 



50. The apparatus of claim 29 wherein the dispensing heads apply 
to an outer surface of the application roll. 



linate directly 
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5 1 . The apparatus of claim SOvwherein the dispensing heads have a cylindrical 
recess receiving the applicator roll, each dftpensing head having an elongated outlet port 
adapted to apply lajfdnate to the applicator ro\over a span covered by the dispensing head. 




to apply^ li 



All 



